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The service portfolio offered by the Federal Waterways Engineering and 
Research Institute (BAW) is unique and secures its position as a technical 
and scienti ic consultant and federal research institute for waterways en-
gineering. No other public or private institution offers the same range of 
services. The BAW’s outstanding reputation in Germany and abroad rests 
on the competence it has built up over many years. This competence is based 
on a broad range of specialised knowledge and target research services, 
which also contribute to the development of waterways engineering beyond 
Germany’s borders. The BAW’s work plays an important role in ensuring 
that Germany’s federal waterways ful il growing technological speci ica-
tions, ecological requirements and demands on traf ic.
The BAW Strategy 2030 presented on the following pages provides the tech-
nical and organisational framework for the BAW’s development in the next 
years. This strategy has been developed on the irm foundation of the BAW 
Strategy 2012. Many of the initial objectives continue to be crucial for the 
progress of waterways engineering in Germany. Some other objectives 
will have to be rede ined due to dramatic changes in the general setting. 
For instance, the BAW has been assigned new specialist tasks such as the 
planned transfer of river basin development tasks to the Federal Waterways 
and Shipping Administration (WSV). The WSV, on the other hand, has start-
ed to rely on new business models (e.g. investment acceleration through 
planning-building models) and digitalisation (e.g. Building Information 
Modeling). Flexibility and adaptation to new framework conditions are part 
of the BAW’s self-image as a service provider. The new strategy will not 
impose any limitations in this respect, but will rather support and promote 
these qualities.
The new strategy is the outcome of intensive discussions among the BAW’s 
executives. An employee survey conducted in parallel also provided important 
input. The strategy is substantiated with speci ic concepts as required and 
is founded on the Waterways Engineering Research Programme, issued in 
2015, and the Publication Concept and Open Access Directive, both issued 
in 2017.
Externally, the aim of the strategy is to ensure transparency and plausibili-
ty of the BAW’s actions. Internally, its purpose is to provide orientation and 
clarity to employees about the BAW’s medium-term objectives.





The Federal Waterways Engineering and Research Institute (BAW) is Germa-
ny’s scienti ic competence centre for waterways engineering. An important 
part of the BAW’s work is to ensure that Germany’s federal waterways ful il 
technical speci ications, ecological requirements and demands on traf ic. As a
result, the BAW also plays a crucial role in making shipping, an important 
sustainable mode of transport in Germany, feasible. Hydraulic engineering
expertise, application of interdisciplinary methodical competence and long-
standing experience in the structures and local conditions on Germany’s federal
waterways are the foundation of the BAW’s work.
Expert opinions on waterways engineering issues are the focus of the 
BAW’s activities. Bene itting from its specialist knowledge base when deal-
ing with complex concepts or projects, the BAW is able to provide holistic, 
practice-oriented solutions and expert opinions. The BAW works as an inde-
pendent institution. 
The services provided by the BAW are custom-tailored and based on collabora-
tive partnerships with its clients, in particular the Federal Ministry of Trans-
port and Digital Infrastructure (BMVI) and the WSV.
Using state-of-the-art scienti ic methods and technologies, the BAW is driving 
innovation in waterways engineering. It is working on the further develop-
ment of methods and the setting of new standards. As a result of its coopera-
tion with various universities and other research institutions, the BAW is 
networked with the national and international scienti ic community.
The BAW’s organisation and activities lexibly respond to new political, 
societal, technological and scienti ic trends. The management of an ageing 
infrastructure, tougher ecological requirements, climate change-related
effects, digitalisation in the building sector and automated navigation of 
ships all play an important role in this context.
The BAW supports free, digital access to its scienti ic data and publications 
in cooperation with universities and other scienti ic and specialist institu-
tions, thereby encouraging an exchange of ideas and knowledge in the wa-
ter engineering discipline. The BAW uses broad-based communications to 
inform the public about investigations carried out for hydraulic engineering 
projects, increasing the social acceptance of waterway utilisation as a means 
of transport.
Complex and challenging tasks, state-of-the-art technological equipment as 
well as a modern and inspiring work environment contribute to the BAW’s 
attractiveness as an employer. Highly quali ied and motivated employees 
are an essential component in realising this vision.





 The BAW is Germany’s scienti ic competence centre for 
waterways engineering.
 The BAW plays an important role in ensuring the reliability 
of the waterway infrastructure.
 The BAW provides expert consultancy to its clients and supports 
them with the maintenance and expansion of waterway infrastructure 
to meet future demand. 
 The BAW works as an independent institution and expert consultant.
 The BAW helps to raise awareness about waterways projects by 
engaging in an active dialogue with stakeholders, supporting them 
with expert advice and communicating with the general public. 
 The BAW provides competent, ef icient and customer-oriented 
consultancy. Identifying new tasks and trends in time, adapting to 
new situations with the necessary lexibility and maintaining an 
open dialogue with clients are all success factors ensuring a 
timely provision of services.
 The BAW conducts applied research and development in its areas 
of expertise within the scope recommended by the German Council 
of Science and Humanities and maintains the correct balance between 
these activities and the BAW’s consulting services. 
 As a result of its cooperation with various universities, other 
research institutions and specialist authorities, the BAW is 
networked with the national and international scienti ic community.
 The BAW is driving digitalisation in waterways engineering 
and shipping. 
 The BAW is perceived as an attractive employer by its workforce.





The areas of activity are those focal management and technical topics which 
will be pursued by the BAW in the mid-term future. For its core tasks, such 
as the maintenance and improvement of the transportation infrastructure, 
the BAW relies on various methods in areas such as quality assurance and 
knowledge transfer. Concrete steps are de ined in each area. The focus of 
these activities is operational rather than strategic (in contrast to the objec-
tives mentioned above). These actions will be regularly reviewed for rele-
vance and target achievement.
All areas of activity have one thing in common: faster implementation of hy-
draulic engineering projects on Germany’s federal waterways through the 
use of the BAW’s expertise. This acceleration of processes is crucial since 
repairs and investments in new structures as well as replacement and im-
provement of existing structures have for the past few years failed to meet 
investment requirements. These requirements are de ined as necessary for 
the maintenance and development of the waterway infrastructure. Insuf i-
cient investment has resulted in the progressive and clearly visible deterio-
ration of existing structures. In some cases this is critical. In performing its 
four core tasks of consultancy and expert advice; research and development; 
standardisation and transfer of knowledge, the BAW supports the WSV with 
expert assessments of infrastructure and the acceleration of investment in 
sustainable infrastructure. This requires thinking in systems (e.g. network 
orientation), standardisation work (e.g. working with standardisation com-
mittees, issuing of BAW Codes of Practice or developing standard practice 
solutions) and the consistent integration of digital technologies (e.g. Building 
Information Modeling (BIM)). 
The BAW’s areas of activity are:
1. Maintenance and development of waterway infrastructure 
to meet future demand 
2. Reconciling environmental concerns with waterway transport
3. Promoting mobility on waterways 
4. Setting quality standards
5. Actively integrating digitalisation in waterways engineering 
6. Sharing information and expert knowledge 
7. Promoting personnel development
The following sections describe the current situation and the need for action 
in each area of activity. From this, concrete actions required to attain the 
objectives are determined.
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Maintenance and development 
of waterway infrastructure to 
meet future demand
Current situation
The international transportation of goods relies largely on maritime navigation, 
which accounts for roughly 95% of inter-continental and around 60% of Euro-
pean goods traf ic. The capacity of sea trade is determined by several factors 
such as the accessibility of seaports and harbour infrastructure. 
Around 6% of goods traf ic in Germany currently relies on inland navigation. In 
contrast to road and rail, inland waterways are still much underutilised. As the 
volume of goods traf ic will continue to grow in the future, the modal share of 
inland navigation needs to increase in order to prevent traf ic gridlock. A re-
liable and high-capacity inland waterway infrastructure is key to achieving this 
modal shift to inland navigation vessels.
Germany’s network of navigable waterways is not only important for the 
transportation of goods, it also attracts water tourism. This growing industry
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benefits entire regions, generating 4.2bn euros in annual revenue from 
Germany’s inland waterways alone. The number of sport and recreational 
boats continues to increase, especially on waterways outside the core ship-
ping network, not only contributing to rural development, it is also crucial to 
maintaining and actively developing the existing waterway infrastructure
to meet future demand.
The ageing existing infrastructure presents a challenge. 32% of Germany’s 
navigation locks, which are particularly important for the waterway net-
work’s operation, have already reached or exceeded their design service life 
of 100 years. The aging weirs are similarly problematic and this situation is 
exacerbated by the impossibility of closing weirs for repairs.
Structural safety has been impaired over the last few decades by structural 
designs which, compared to today’s standards, are outdated. Added to this 
are changes in use, environmental effects as well as a lack of resources and 
consequently inadequate maintenance. This results in a progressive and 
clearly visible deterioration of existing structures, possibly causing the con-
ditions to become critical. The ageing infrastructure now presents safety 
risks and has led to an enormous investment backlog. This situation is aggra-
vated because experience has shown that it takes 10 to 15 years to plan and 
perform major repairs or replacement works on large hydraulic structures. 
Partnership models, such as “design-build-maintenance”, will be used in 
future to speed up investment.
15
Need for action
Many hydraulic structures are in poor condition and the loads acting on 
them have changed. In the next few years, it will therefore be necessary 
to carry out extensive assessments, determine procedures for verifying the 
stability and bearing capacity of existing structures and generally develop 
construction methods and products, e.g. for repairs during operation. A lot 
of repair and replacement work is needed. Demand for consulting on issues 
such as safety and ensuring the reliability of waterway infrastructure will 
continue to grow in the future. As a competence centre for waterways engi-
neering, the BAW plays a key role in this context.
Ecological and water management requirements and measures carried out 
in river basins, as well as the changing climatic conditions are affecting 
hydrological and morphological conditions which had been stable over
an extensive period of time. Effective adaptation of river control structures
and maintenance strategies can ensure that the required waterways 
capacity is maintained.
The time needed to plan improvement projects on coastal and inland water-
ways is already very long and approval procedures are complex. Geotech-
nical and morphological investigations and examinations of ship dynamics 
must be performed to high technological standards. To accelerate planning 
processes, it is essential to involve the BAW experts early on and to use 
their expertise in all process stages. Also in regards to the WSV’s enlarged 
task portfolio, including ecological and water management issues, it may be 
helpful to involve the BAW at an early stage in order to speed up case 
studies and complex optimisation steps, thereby enabling faster project 
implementation.
Actions
 Development and application of investigation procedures 
(e.g. building material tests, data evaluation, non-destructive 
testing, ground investigations) and methods (e.g. safety concepts, 
non-linear FEM) to assess existing and new structures. 
 Feasibility studies for structures, construction methods and 
particularly complex systems (e.g. high locks, multifunctional 
foundation and anchorage systems).
 Acceleration of planning and implementation processes by 
focusing on the development of standard solutions while 
at the same time taking account of structural, geotechnical 
and hydraulic aspects. Development of associated codes and
recommendations.
 Independent expert advice to the WSV in the design, build and 
maintenance partnering contracts considering each contracting step. 
 General development and standardisation of construction methods 
and processes for major repair works and/or replacements during 
operation in cooperation with the WSV and specialist companies.
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 Further development of monitoring procedures to ensure continuous 
measurements of structures with critical structural conditions or in 
critical construction phases.
 Development of a prioritisation method to de ine the maintenance 
strategy applicable to waterway structures, e.g. based on inspections, 
static characteristics numbers and costs. 
 Systematic approach to the identi ication, assessment and management 
of construction risks, particularly in specialised foundation engineering, 
as part of the planning process. 
 Provision of hydraulic consultancy at short notice to support the WSV in 
conducting case studies for existing structures, including veri ication of 
originally estimated hydraulic load.
 Further development of investigation methods and advice on the 
assessment of third-party indings regarding the hydraulics of existing 
and new structures.
 Supporting the WSV with its ecological and water management tasks 
and in connection with activities resulting from the impact of climate 
change on the WSV’s structures and operations, e.g. veri ication and 
adaptation of river regulation concepts.
 Development of river bed stabilisation concepts as part of integrated 
waterway management.
 Further development of methods to predict current sediment transport 
volumes and methods to identify the best times for maintenance dredging 
and arti icial bed load supply.
 Developments and contributions in the ield of digital building 
(e.g. databases, BIM) to accelerate the identi ication, initialisation, 






Awareness of environmental issues has grown in recent decades. The pro-
tection of lakes and rivers and the conservation and/or enhancement of their 
ecological function has gained importance as a result. Nature and water 
protection are governed by a multitude of European and national directives, 
laws and ordinances. These regulations not only call for a high level of pro-
fessional expertise and compliance with strict implementation deadlines, 
they also have a signi icant in luence on how the maintenance of Germany’s 
federal waterways is organised and how waterways engineering projects are 
planned and implemented. Reconciling ecological and water management 
requirements with waterways engineering measures and ship navigation is 
key to the operation of waterways.
One way in which the WSV embraces this challenge is by carrying out its wa-
terway maintenance activities in accordance with the water management 
objectives stipulated in the European Water Framework Directive. Since the 
amendment of the German Federal Water Act in 2010, it has also been the WSV’s 
duty to restore ecological connectivity at the barrages built and operated by 
the WSV where this is necessary to achieve the management objectives laid 
down in the Water Framework Directive. Given the WSV’s broad expertise in 
various water-related disciplines, the authority also plays a special role in the 
implementation of the Federal Government Programme ‘Germany’s Blue Belt’, 
which was set up to support the renaturation of lowing waters and lood-
plains. This programme focuses on federal waterways that are no longer used 
for goods traf ic. These canals and rivers are key to creating a national sys-
tem of interlinked biotopes and play a major role in leisure and recreational 
activities and water tourism. 
In the North Sea and Baltic Sea, environmentally sustainable energy genera-
tion will be ensured by offshore windfarms. Wind power is an indispensable 
element of Germany’s ‘energy turnaround’, the move away from fossil fuels 
and nuclear power to renewable energies. The approval and construction 
of a wind energy facility requires the expertise offered by the BAW in the 
disciplines of geotechnics, structural engineering and hydraulic engineering 
in coastal areas. 
In particular, technological, environmental and transport requirements 
and developments present challenges to inland and maritime navigation. 
The stricter emissions standards set by the European Union call for inno-
vations in shipbuilding, drive systems technology and ship operation to 
reduce fuel consumption and, as a result, emissions (‘green shipping’). If ship 
navigation is to be a reliable, safe, economic and environmentally friendly 
mode of transport in the future, the industry will also need to understand 
the opportunities offered by digitalisation and automated processes and 
then translate them into innovative solutions, e.g. for modern energy and 
emissions management.




The growing awareness of ecological issues requires the BAW to publish ex-
pert reports which provide even greater depth of analysis and which more ac-
curately predict impacts. For the latter, different spatial and temporal scales 
must be used while at the same time adopting a holistic perspective. This pre-
sents challenges to the BAW, both regarding the expertise required by the 
BAW experts and the methods used.
Some technological aspects of offshore structures break new technological 
ground. As a result, the BAW today is increasingly engaged in carrying out 
testing to assess the foundations of such facilities or determine corrosion 
protection in sea water conditions. The BAW also performs ground investi-
gations in the North Sea and Baltic Sea.
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The specialised civilian vessels operated by the German federal government 
(e.g. research or spill response vessels, workboats) must be equipped with 
modern drive technologies (e.g. electric propulsion system, LNG drive). The 
BAW is playing an important role in this ield as the federal government’s 
competence centre for the building of specialised civilian ships and provides 
interdisciplinary support for different federal ministries. 
Actions
 In cooperation with the Federal Institute of Hydrology (BfG), 
investigations to promote environmentally friendly shipping: 
Analysis of ship-induced loads on river banks and beds, also regarding 
the biocenosis; measures to reduce loads and stabilise banks and beds.
 Exploration of the possibilities and limitations of reducing fuel 
consumption and emissions associated with ship operation, e.g. by 
adapting energy and emissions management to speci ic navigation 
situations.
 Development of river engineering concepts with particular focus on 
economic ef iciency and the interactions between river morphology 
and ecology during maintenance and expansion works.
 Ecological design of river banks development and usage of ecological 
building materials in cooperation with the BfG.
 Concept development for monitoring and securing evidence of 
the success of ecologically oriented river engineering measures 
(e.g. ef iciency of notched groynes).
 Development of evaluation approaches to assess the potential 
implications of ecological and water management measures on the 
navigability of waterways.
 Identi ication and evaluation of possible hydraulic and operational 
adaptations to waterways and hydraulic structures to manage 
climate change impacts.
 Development of design principles for upstream ishways and of 
solutions for building and operating downstream ish migration aids. 
Examination of possible savings achieved with innovative 
ishway designs.
 Evaluation of the ecological and hydraulic requirements 
of barrages (e.g. energy conversion without breakers). 
 Reinforced system analysis: Coupling of models across disciplines 
(e.g. hydrodynamics, morphodynamics, ship dynamics, etho-hydraulics, 
hydrogeology) and development of suitable interfaces (e.g. to assess 
a structure for its economic ef iciency and its importance for nature 
conservation). 
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 Prioritisation of interdisciplinary approaches to sustainable estuary 
management. Continued development of cross-disciplinary development 
concepts which facilitate the functioning of estuaries as ecosystems.
 Supporting the WSV with ongoing dialogue during projects to increase 
transparency and understanding of planned hydraulic projects and 
their impacts.
 Examinations of offshore foundation design, the continuous 
development of ground investigation and testing methods and the 
corrosion protection of offshore facilities.
 Exploration of possible uses of renewable energies and 
low-emission building methods in the operation of waterways 
and their hydraulic structures.






A reliable and efficient transportation infrastructure is a prerequisite for 
the mobility of people and goods. This means that solutions must be found 
for vulnerability and/or safety issues associated with waterway transport. 
Demand is rising and so are expectations of reliability from this mode of 
transport. The question therefore arises as to how traffic needs can be 
managed with the greatest possible economic efficiency, especially as the 
ecological and water management requirements are growing and river run-
off regimes are changing due to different climate conditions. The prioritisa-
tion of bottlenecks in waterways management and the provision of up-to-
date cross-border information to shipmasters will play a major role in this 
context.
However, these developments will only be possible if digitalisation and auto-
mation are driven forward by innovation, thus leveraging the potential of the 
new technologies. National and European stakeholders need to redouble their 
efforts to implement these technologies in traf ic policy, administration and 
shipping companies.
Need for action
The aim of all activities will be to enhance the attractiveness of waterways 
as a mode of transport. This can be achieved by improving the infrastruc-
ture according to public needs and promoting the use of modern technolo-
gy on ships which effectively supports shipmasters. It is crucial in this re-
spect to ensure that mobility is also possible in adverse conditions such as 
increasingly frequent extreme weather events. In addition, the conditions 
and possibilities of intermodal mobility should be improved. It is especially
important to the BAW to be able to provide interdisciplinary analyses and
evaluations of planned maintenance and expansion works. To achieve 
this, experts from the different disciplines need to work coherently, bring-
ing together their expertise on hydraulic structures, hydrogeology, river
engineering and ship dynamics.
The WSV has a growing demand for consultancy on issues relating to the 
navigability limits of waterways. The current analysis methods for hydro-
dynamics and ship dynamics should be further developed to ind competent 
answers to questions such as these. This involves bottleneck and navigabil-
ity analyses as well as studies to determine acceptable loads on waterways 
and limitations for speci ic waterway reaches or water levels. They provide 
the basis of decision-making regarding the admission of larger ship units 
and help to determine which structural alterations to hydraulic structures 
are strictly necessary. The use of assistance systems and autopilots on ships 
will signi icantly improve navigation in restricted navigation channels. 
This requires further development in the ields of seamless data low and 
processing.




 Studies on the possibilities and limitations of ensuring safety and ease of 
navigation; exploration of economically feasible waterways management 
taking account of increasingly frequent extreme weather events and 
other climate change impacts.
 Work on methods to quantify necessary fairway widths in free- lowing 
waterways for a variety of leet structures and traf ic situations.
 Investigations, in coordination with the WSV’s traf ic engineering 
department, to identify the prerequisites for assisted and automated 
navigation (e.g. further development of navigation information services) 
and the potential of semi-autonomous ship operation regarding 
optimisation of routes and ship speeds.
 Participation in the development of components for onboard assistance 
systems providing navigational support for shipmasters in situations 
such as entering locks or passing under bridges, with the aim of enabling 
safety and ease of navigation.
 Development of a traf ic simulation method for individual ships taking 
into account human behaviour, e.g. to determine transport capacity as 
a function of a speci ic waterway reach or scenario (e.g. climate trends, 
expansion decisions).
 Development of a work low and data low concept enabling an operation-
al service which covers everything from fairway sounding, discharge 
and water level forecasts through to model forecasts for hydro- and 




Economically ef icient and sustainable investments in waterway infrastruc-
ture require high quality standards. These standards must be de ined inter-
nally, as part of the BAW’s expert opinions, and externally, by setting quality 
standards for the WSV.
Comprehensive quality assurance processes for data, methods, laboratory 
tests and indings are playing an increasingly important role in approval 
procedures and in the planning and performance of construction or repair 
works as the BAW’s expert reports need to stand up to expert and judicial 
review. The BAW is increasingly asked to disclose the information on which 
its reports are based to increase their transparency.
The basics for constructing waterway structures and for their maintenance 
are becoming more and more complex, due to project conditions (e.g. build-
ing in existing stock during ship operation), political directions for aligning 
the German construction industry to the European single market and to 
stricter ecological requirements. 
Construction risks are also expected to rise as a result of the increase in con-
struction activity and faster building processes. Quality assurance and tech-
nological risk assessment should therefore be given more priority according 
to the BAW.
Need for action
The de inition of and compliance with quality standards should become an 
increasingly important element of the BAW’s consultancy services. Internal 
processes related to data collection, laboratory studies and model operation 
at the BAW should be systematically and transparently documented.
Based on its specialist knowledge, the BAW is developing quality stand-
ards for the construction and maintenance of waterway infrastructure. 
The BAW supports the WSV with the implementation of quality standards 
by providing publications on practice-related issues (e.g. Codes of Practice, 
quality assurance) and, if required, also by offering support with specific 
projects.
Depending on the requirements to be met, the internal and external quality 
standards are aligned with generally accepted technical standards and the 
state of the art science and/or state of the art technology.




 Quality assurance for the WSV through participation in standardisation work.
 Safeguarding of proven quality requirements for building materials, 
construction processes and components within the limits of the adaptations 
to single market regulations. In this context, the BAW provides planning aids, 
technical speci ications and developments, and it applies quality assurance 
procedures, if required.
 Development of the technological basis of a risk management approach 
which minimises construction risks right from the planning stage.
 Analysis and optimisation of internal review processes, integration of 
quality assurance in resource management. 
 Development of practice-oriented guidelines helping with the selection 
of methods, the creation and operation of models and the application 
of quality assurance elements in daily working practice. 
 Further development of QA systems for laboratory work and modelling 
procedures to meet higher requirements regarding the transparency 
and validity of recommendations.
 Development of methods for the analysis and quanti ication of forecast 
uncertainties.
 Formulation of quality standards applicable to the commissioning of 






Digitalisation is changing the conditions for growth and prosperity and the way 
we will work in the future. It is also in luencing process and value chains. This 
represents an enormous challenge, also for our transport systems. In the trans-
port realm, digital technologies offer great potential regarding quality, ef icien-
cy and speed when planning, constructing and operating traf ic infrastructure. 
As there are several thousands of waterway structures, hundreds of projects 
under construction and dozens of approval procedures every year, the manage-
ment of our waterways may receive a major boost from digitalisation. Success-
fully adopting digital technologies in waterways engineering helps to accelerate 
planning processes and improve the quality of constructing. Digitalisation also 
increases the economic ef iciency of infrastructure operation.
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Planning and building tasks arising in connection with Germany’s federal
waterways are supported today by a complex system of interconnected and 
dependent IT applications. Complicated connections between former stand-
alone solutions have created an IT landscape which is technologically hetero-
geneous in many areas. As a result, a mosaic of applications, databases and
complex interfaces has been created. Although modern IT is used, its potential 
has not been fully harnessed as yet. 
Need for action
In its ‘10-Point Action Plan’, the Federal Ministry of Transport and Digital 
Infrastructure (BMVI) identified the consistent digitisation of planning, 
implementation and operation processes as key to faster and more cost 
ef icient realisation of higher quality large infrastructure projects. Against 
the background of the extensive building programme that the WSV will have 
to implement in the next few years, digital building offers a vast potential, for 
example through the consistent use of BIM. In future, all relevant informa-
tion must be compatible with BIM so that planning processes are improved 
and accelerated. The BAW has unique expertise in implementing IT solutions 
in waterways engineering. Together with the WSV, the BAW will work out 
the necessary concepts for a broad implementation of digitalisation in the 
construction domain and support the WSV in using digital solutions.
Actions
 Development of the basic principles and standards of successfully 
using BIM as a method for planning, constructing and operating 
hydraulic structures. 
 Development of future-oriented concepts for the management and 
analysis of complex technical data gathered by the WSV in the ields 
of planning and constructing; co-shaping the digital basis for the 
infrastructure management of Germany’s federal waterways. 
 Establishment of methods and procedures to digitise ground and 
groundwater information as an important basis for planning, e.g. for 
the development of three-dimensional ground models (easier and faster 
quantity surveying and calculation of building material and services), 
bed stratigraphy (required for the numerical simulation of long-term 
morphodynamic processes and derived expert opinions to be included in 
predictions of the effectiveness of waterways engineering measures).
 Qualitative and economic optimisation of monitoring and management 
processes for the analysis and management of existing waterway 
structures; focus on intensifying the use of sensor- and image-based 
monitoring technology and optimised analysis methods. 
 Provision of service-oriented data portals and services generating 




and expert knowledge 
Current situation
According to the German federal government, data will be the raw material 
of the future. By consistently pursuing an open data strategy in all federal 
authorities, the government intends to promote innovation, administra-
tion transparency and stakeholder participation. The Federal Ministry of 
Transport and Digital Infrastructure (BMVI) has therefore set itself an 
ambitious open data agenda. The publication and provision of data are to 
promote the ef icient and globally connected mobility of people, goods and 
data, feeding back into a continuously expanding infrastructure.
Citizens generally want a louder voice in the planning and implementation 
of transport infrastructure projects and are asking politicians and ad-
ministrations to regularly involve the public at an early stage and in an 
open manner.
The need for engineering know-how has grown continuously in recent years 
due to the greater complexity in this domain (e.g. faster innovation cycles, 
significantly larger scope of technical codes and regulations, shorter re-
vision intervals). In addition to technical expertise, information and data 
provision will also play an increasingly important role in the future.
Need for action
One of the BAW’s core tasks is supporting the WSV through the transfer of 
knowledge and expertise. As knowledge resource and provider to the WSV, 
to the scienti ic community in the domain of waterways engineering and to 
other ields in science and business (e.g. engineering irms), the BAW has 
to master the challenge of keeping up with the rapid pace of digitalisation. 
It must therefore continue with the strategy adopted in recent years of de-
veloping digital information and data services. 
Dialogue is essential if the transfer of information and knowledge is to be 
successful. This is why the BAW aims to promote discussions and network-
ing between experts, administrative institutions and the general public by 
offering a multitude of target group and theme-oriented events.
It will also be of fundamental importance for the BAW to discuss and 
anticipate future interdisciplinary issues in waterways engineering in 
order to expand its expertise and to maintain its position as a waterways 
engineering competence centre. It is the BAW’s task in this context to 
engage in knowledge transfer which secures the WSV’s status as a compe-
tent builder of hydraulic structures.




 Supporting the WSV by providing access to information and expert 
knowledge. 
 Provision of support and consultancy to the WSV regarding the WSV’s 
digital transformation of information and knowledge management for 
planning and building tasks. 
 Continued development of a high-capacity technical data management 
system which addresses the digital topics of the future (BIM, open data, AI).
 Consistent exploitation of knowledge, based on the existing open access 
and open data strategy.
 Interconnection and integration of knowledge bases with digital 
planning, building and operating processes.
 Continuous expansion of data and information service offerings 
for administrative and scienti ic institutions. 
 Networking between different interest groups by providing an 
enhanced offering of colloquia, workshops and trainings and linking 
these to new digital training formats.
 Establishment of engineering e-learning resources for the practical 
activities of the WSV.
 Establishment of so-called “Future Workshops” as a new event format 




The German construction sector is currently experiencing a very positive de-
velopment although the overall situation is tense in terms of general capacities 
regarding workforce and construction equipment. There is a high demand for 
engineers, both at federal level and in state and municipal administrations, as 
a result of the strong increase in public infrastructure investment. In regards 
to Germany’s demographic development, this trend is expected to continue in 
the long term, and it will present a major challenge in the next few years as the 
BAW will be required to secure and retain quali ied and capable staff. To date, 
the BAW has been perceived as an attractive employer, offering interesting 
and challenging projects as well as state-of-the-art equipment and infrastruc-
ture. Candidates are especially attracted by the combination of research and 
practical work. 




Experience has shown that the BAW’s early presence in the relevant de-
gree programmes is key to successful staff recruitment in the German 
waterways engineering sector. In addition to offering career develop-
ment opportunities for BAW employees, a long-term recruitment strat-
egy must actively support the qualification and development of junior 
scientists.
The BAW’s portfolio of tasks requires not only staff with many years 
of practical experience but also employees with outstanding scientific 
expertise. Personnel development at the BAW must be attractive in both 
aspects as a result, ensuring long-term commitment and enthusiasm by 
employees and offering attractive career prospects for candidates. Fami-
ly-friendly and flexible working arrangements also play an important role 
in this respect.
Actions
 Adequate and reliable staf ing for permanent tasks based on current 
assessment of staff requirement. Permanent positions are a decisive 
competitive factor for meeting the WSV’s need for consulting support 
in the medium and long term.
 Introduction of a structured support and development programme 
for junior scientists.
 Intensi ied cooperation with universities regarding the scienti ic 
careers of PhD students, e.g. graduate programmes with partner 
universities.
 Active presence, at an early stage, of the BAW as an employer in 
university programmes to lay the foundations of successful 
recruitment. The BAW will expand its many activities in this ield 
(lectures, internship offers, thesis mentoring, e-learning offers).
 Full use of the digitalisation potential to increase work lexibility 
for BAW employees.
 Continuation of the cooperation with the city of Karlsruhe to ensure 




Everything at the BAW is about waterways and shipping. We are the main 
provider of science and technology services to the Federal Ministry of Trans-
port and Digital Infrastructure (BMVI) and the Federal Waterways and 
Shipping Administration (WSV) with regard to all hydraulic engineering
issues associated with the building, operation and maintenance of Germany’s 
federal waterways. We advise the BMVI on political issues and support 
the WSV with the management of waterway projects all over Germany, in 
other words, from the North and Baltic Sea coasts to the inland rivers in 
Baden-Württemberg and Bavaria.
Our tasks can be grouped in four main areas of responsibility: 
 Technical and scienti ic consulting and expert opinions
We provide support and consultancy to our clients on all waterways 
engineering issues. A special focus is placed upon the maintenance of 
existing infrastructure, construction and expansion works in order to 
meet future needs and, increasingly, ecological issues, such as the 
restoration of ecological connectivity at barrages. Our expert opinions 
are the state of the art in waterways engineering science and technology.
 Research and Development  
Extensive research and development activities are the foundation of 
our service portfolio. The BAW is involved in around 100 active research 
projects, many of which are conducted in cooperation with universities 
and other research institutions. There are three ields of research: 
infrastructure, mobility and the environment. We are also working 
on further developing our scienti ic methods and data management 
approach, as both areas have signi icantly gained in importance in 
recent years.
 Standardisation 
Contributing to the elaboration and further development of standards for 
the building, operation and maintenance of waterways is another main 
area of responsibility. We are actively involved in a multitude of national 
and international standardisation committees as well as technological 
and scienti ic associations where the rules and regulations of waterways 
engineering mesh with its classical disciplines of structural engineering, 
geotechnics and inland and coastal waterways engineering.
 Knowledge transfer
Our specialist colloquia are attractive to academia and practice alike. 
When technological innovations are put into practice, we offer speci ic 
introductory trainings and support. Holding a number of lectures at 
different universities and other higher education institutions, the 
BAW plays a major role in the education of junior engineers in the 
domain of waterways engineering. Our digital offerings, such as the 
waterways engineering information centre, provide extensive specialist 
information to businesses, administrative and scienti ic institutions 
and the society as a whole.
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Originally founded in 1903 as the Royal Research Institute for Hydraulic 
Engineering and Shipbuilding (“Königliche Versuchsanstalt für Wasser-
bau und Schif bau”) in Berlin, the BAW today is one of the oldest hydraulic 
engineering laboratories worldwide and is part of a scienti ic tradition that 
has lasted for more than 100 years. The BAW operates from its locations in 
Karlsruhe and Hamburg and currently employs around 440 people.
We strive to offer a modern and attractive work environment. Challenging 
tasks, excellent equipment, good training opportunities and family-friendly 
working arrangements are some of the reasons why many applicants are 
interested in working at the BAW temporarily or permanently. The work-
family balance offered by the BAW is a keystone and an import success 
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